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Introduction
In the information revolution we are facing nowadays, public sector information has become a precious resource for economic development as well as a source of institutional transparency and democratic participation for citizens, as electronic tools can significantly improve the services and information flows from administration to citizens (CEC, 2001) .
Urban planning and management may be favourably affected by this process as it may help facilitate discourse and participation in planning. However, relationships between public information access and public participation need to be further investigated (Smith and Craglia, 2002) .
Although technology offers reliable tools to distribute geographic information (GI) across networks (Peng, 1999; Plewe, 1997) , the diffusion of collaborative or participatory planning support systems (PSSs) is still limited and``the adoption and use of geo-technology tools (geographical information and spatial modelling system) is far from widespread and far from being effectively integrated into the planning process'' (Geertman, 2002a) . Nevertheless, in general, the use of GI and geographic information technology (GIT) on the web is widespread, varying from simple static maps to sophisticated web-based geographic information systems (GIS). Witness to this success is the diffusion of map-based applications such as MapQuest 1 , to quote just one.
One could argue, then, that to reduce the gap between sophisticated pilot projects and everyday practice it would be interesting to have a closer look at the public administration (PA) websites. A comprehensive analysis and evaluation of best practices may offer several suggestions on, and show better ways of developing, applications as support in spatial decisionmaking. A process of back design can be used in``recovering the specifications from the analysis of existing artefact objects'' (Laurini, 2001a) . Although several approaches could be used for the analysis of examples in order to determine specifications and critical success factors, the process is generally not straightforward. Two methods can be considered. One is the metaanalytical approach (Lipsey and Wilson, 2001) ; this requires extensive work and cannot be applied without a certain number of analysed examples. In countries like Italy, where there is a lack of availability of reports on application development, some cumbersome prior analytical work would be needed. Second reliable method would be the enhanced adaptative structuration theory (EAST) which has been proposed as a framework for developing knowledge about the use of GIT in decisionmaking (Jankowsky, 2002; Jankowsky and Nyerges, 2001 ). The complex EAST framework can be used to analyse case studies according to eight major constructs which represent different perspectives that are commonly used to describe decision situations. EAST is intended to be used as a sound theoretical framework for understanding social^behavioural implications of GIT application to participatory spatial decisionmaking.
Whereas the knowledge potential of results which can be achieved by applying such a comprehensive analysis method as EAST may be high, but at the cost of extensive work applied to a low number of cases, the approach proposed here is aimed at providing a`light' method which can be used to analyse in an expeditious way a very large number of cases in order to depict general trends in GI/GIT diffusion and use. Whereas a large-scale detailed analysis may be used to investigate success factors in order to enhance knowledge for further application development, briefer preliminary analysis may help to elucidate general patterns from which case studies may be chosen for further investigation.
Hence, an evaluation method based on a matrix is proposed to gain insight into the general diffusion and distribution trends of GI-related applications within PA websites. The method is applied to an Italian case study.
Our objective in this paper is to analyse the Italian national situation and to propose a rapid evaluation method for comparison of different countries. Within this framework it will be possible to identify best practice and peculiarities, allowing further investigation aimed at identifying critical success factors. In addition, spatialisation of the matrix is proposed in order to support an easier comparison process.
The remainder of the paper is divided into three sections. In the next section we recall general conclusions on digital cities, and on the use of GITs in planning, in order to define the research context. In the third section, after a brief methodological introduction, the application to the Italian case study is described. Conclusions, with key issues for further research development, are given in the last section.
Digital cities
Although one might be allured by the scientific debate on the different interpretations of the term`digital city' (Batty, 2001) , in the framework of this paper we refer a digital city as a website whose content is related to a piece of territory. Because our focus is on the use of GI/GIT within PA websites, in this section we introduce general issues about the websites which, in the light of their inherent relationship with a bounded piece of territory (a region, a province, or a municipality in the Italian case), we will call`digital cities'.
Like a real city (or a real province, or a real region), a digital city can be defined as a placeövirtual in this caseöwhere people interact, socialise, exchange goods or information, administer civic affairs, and trade. Whereas cyber communities underline the idea of cyberspace as a nonplace, theory and practice have shown that, to work properly, digital cities should be grounded (Aurigi, 1998) . In fact, the global network connecting local networks may exploit local relationships, so that physical places and related communities may achieve a better integration in a wider scale domain:``thinking globally locally, acting locally globally'' (Capineri and Romei, 2001) .
In general, a digital city can be characterised by many factors such as information content, services offered, technology adopted, degree of interaction, interface, typology of users, etc. The examination of innovative local administration portals (Laurini, 2002) shows that these factors may differ a lot in many cases, creating a variety of typologies of digital city such as the`brochure', the`civic database', the`cyberspace', thè global cyber city', the`holistic virtual city', and others (Aurigi, 1998 ).
The content is one characterising factor for a PA website, as the richness of up-to-date information overcoming space^time constraints is crucial in the improvement of relationships with citizens (Aurigi, 1998) . The technology adopted and the interface may have important implications for the success of the implementation of the portal.
Best practices show how citizens have the chance to access public sector information, obtaining a substantial enhancement of transparency in PA activities. Citizen (customer) care and online services, when working properly, offer real citizen-empowerment possibilities as citizens can achieve better control of their interaction with PA. However, in general the level of citizen involvement within a digital-city initiative may vary from just using it as a customer to shaping it as an active actor. This fact supports the classification proposed by Aurigi (2001) , according to which a digital city can be: (a) a (digital) city as a machine, where citizens are passive users of service designed and driven by experts: (b) a (digital) informative city, used to inform and create consensus on civic issues; (c) a (digital) shared city, where the expert is a facilitator in a vast arena of public and private actors empowered to shape the telematic initiative. This classification outlines the difference between initiatives of e-government (online services) and e-governance (forum, participation) which may coexist at the same time and in the same digital cityönot in conflict but, rather, fruitfully integrated (Capineri and Romei, 2001) .
Part of the public sector information which is accessible online is characterised by a spatial or geographic dimension. In general, the same considerations may be held for contents, technology, interface, and user. In the following sections we examine more closely the use of GI within PA websites.
Integrating GIT for planning
Urban planning' can be defined as a science in which urban phenomena in all their aspects are studied with the objective of planning their historical developments through the interpretation, the organisation, the restoration, and the functional adaptation of existing urban settlements; through the regulation and the design of new town growth; and through the reorganisation and the reshaping of the relationships between old and new parts and their surrounding environment (Astengo, 1987) . According to this definition, urban planning may be synthesised as the analysis of urban phenomena oriented to urban design. By definition, analysis deals with the separation of a whole into its component parts in order to examine each of them and their relationships so as to draw conclusions. On the other hand, design deals with conceiving and planning out in the mind, and constructing according to the plan. Both activities demand processing of data in order to produce information to be converted into knowledge.
In planning, both spatial and geographic dimensions of the objects permeate these concepts. One might suppose, then, that GISs should be reliable tools to perform the aforementioned tasks. However, in practice, GISs are farther away from being used in planning than one would expect and GISs are persistently underutilised (Geertman, 2002b; after Nedovic-Budic, 1998) . One reason might be that GIS packages never satisfy the planner's need for flexibility. If, as Harris and Batty point out,``our ideas for GIS and PSS are restricted in scope to planning rather than management, although we are well aware that much GIS technology has been developed for the latter'' (1993, page 26), then we should avoid choosing just one toolöas often happens for financial and training reasons. Moreover, planning itself may be subject to changes given the increased emphasis of government policy on information and communication technology (ICT) at many levels, and a practitioner would be``no longer only principally a planner, but also a consultant, an expert in information and communication systems, an expert in GIS for analysis and for management, an evaluator and a negotiator'' (Cecchini, 1999, page 153) .
Although many definitions of GIS have been given, underlining different aspects, GIS can be thought of as a system for storing, retrieving, representing, processing, and analysing data that refer to a position on the earth's surface. One may also consider a broader set of IT tools able to manage geographic information digitally, which are`less than a GIS' as defined above, and call them`geographic information technology' as a class, and`GEO tools' as single items. They could be spatial multimedia, three-dimensional virtual models, interactive static or dynamic raster maps, or the many other tools available for trial and download from the World Wide Web. The ideal situation would be one where it would be feasible to integrate GIS and other GEO tools to tailor a support system for a given planning process, whatever the planning paradigm.
Moreover, when talking about planning support systems, it should not be forgotten that the planning paradigm may vary widely in different contexts; these differences should not be underestimated. Although one could find agreement on the definition of PSS as an information system which integrates GIS, models, visualisation, and other tools (in a networked environment), it appears clear that different PSS models can be implemented which are different in scope, with different embedded tools and different interaction protocols with users (Deplano et al, 2001) . Depending upon the relationships between embedded tools, the actors involved as PSS users, the network architecture, and the underlying planning process, a PSS may be considered as a`community planning support system',`collaborative planning support system', communicative planning support system' and so forth (Deplano et al, 2001) .
One should bear in mind that a PSS should be tailored for one process, and should not be reused without careful redesign for the new process. In fact, as Balducci noted concerning participative planning,``the hallmark is the overwhelming attention that is devoted to the structuring and formalisation of the path which planning action takes'' (Balducci, 1995, page 115) . Concerning public participation GIS (PPGIS), which can be considered as a special sort of PSS devoted to the support of participatory decisionmaking, Jordan suggested that``for development work the emphasis needs to be firmly on participatory rather than technical issues'' (1998), confirming the view that the technology must be adapted to the process and not the other way round.
However, given the growing role of ICT in giving wider access to public information and decisionmaking, we may foresee the diffusion of web-based planning support systems (WPSS). According to the general model in figure 1, many visualisation, decision-support tools and techniques can be embedded into the system to implement the dialogue between the different actors involved in the planning process.
The set referred in figure 1 as`GEO tools' may include: (a) integration multicriteria decision techniques within GIS (Malczewski, 1999) ; (b) VRML/augmented reality (Smith et al, 1998) ; (c) exploratory spatial data analysis (Andrienko and Andrienko, 1999) ; (d) hypermaps (Laurini, 2001b) ; (e) multimedia (Shiffer, 1995) ; (f ) argumaps (Rinner, 1999) ; (g) dynamic maps (Peterson, 1999) . This set of GEO tools is far from being comprehensive, but it is presented here as an example of the diverse opportunities that exist to use many different tools within the same WPSS, or to support the same planning process in general.
Many different systems may be built with GEO tools (Peng, 2001) , even for small pieces of GI, which are often the most valuableöespecially for lay users. In a participatory planning process it is argued that``spatial empowerment of the public requires utilisation of the appropriate GIT with the appropriate participation techniques'' (Howard, 1998) . In line with this, by means of the integration of different GEO tools in a shared platform it may be possible to implement decision environments as support to planning procedures, aiming at achieving a greater empowerment of all the actors involved. To this end, further research should be devoted to finding new ways to integrate different tools within multiactor (spatial) decision-support systems.
Evaluating`PAGIwebs': the methodology The evaluation of a large number of cases is often sought to aid further analyses in order to obtain directions for application development, and it may offer a general, potentially useful, overview. When applied to regional or national frameworks it offers support in defining the structural success or failure factors of political, socioeconomic, and cultural phenomena which act in those territories. Moreover, if political boundaries are chosen as reference territory, a rapidly applied`light' evaluation method would offer useful cues from many-to-many comparisons. Such a method should be general enough to be adapted to significantly different situations by changing the territory of reference. Indeed, territories may present very different political, socioeconomic, and cultural conditions, causing very different developments in terms not only of GI/GIT diffusion within websites but even in terms of the websites themselves.
The core of the proposed evaluation method is based on the application of a GI content/GI technology matrix to a comprehensive set of cases within a national context. However, the examination of the diffusion of digital cities and of the national planning system is required as preliminary background to support the PA website evaluation as this will help in interpreting and understanding the survey results and further evaluation discussed.
Thus, in the remainder of this section we report the evaluation of the Italian case study according to the following steps: Evaluating GI provision with PA websites(a) an overview of the diffusion of digital cities in Italy; (b) a description of the Italian planning system; (c) a survey of a comprehensive set of cases; (d) the definition, application, and analysis of the GI/GIT matrix (CTM).
Digital Italy in the e-Europe
Public sector information has become a precious resource for economic development. Since 1999, the European Commission has undertaken new policies to create an e-Europe (CEC, 1999) . The initiative aims at building an`online base' to develop a new economy, mainly driven by the Internet. One year after its launch, e-Europe had had a broad impact at European, national, and regional levels. The objectives of the European Commission listed in a later document,``The e-Europe 2002 update'' (CEC, 2000) , such as``bringing all Europeans into the digital age and online'' and``ensuring the process is socially inclusive ...'' (page 2) play an important role in fostering public participation and transparency as this could facilitate a wider diffusion of e-government actions.
The European Council in Lisbon, in March 2000, required public administration at all levels to use new technology to give public access to information for all citizens, at the same time promoting online interaction among citizens and public administration. Cheaper and faster Internet connections, network security, and smart cards, together with all the initiatives leading to a digitally literate Europe are facilitating factors.
The area of e-government, one of the ten priority areas of e-Europe, has produced encouraging examples in the public and the private sectors; the private sector is also ready to devote resources to support e-Europe in this area. In addition, the document Dialogue on Europe adopted by the European Commission in February 2000 (Barnier et al, 2000) , has provided the opportunity to open, through the Internet, a public debate among Europeans on challenges such as European institutional reform.
In Italy, recent data published in the RUR^CENSIS^Formez annual report on digital cities (2001), showed that most of the regions, provinces, and main cities have registered websites (figure 2). Undoubtedly, this general trend may help to foster new forms of democratisation of public decisionmaking through the Internet. In governance tasks related to planning, because a large part of the information has a geographic reference, this process has led to a wider diffusion of GI-based web services.
In Italy a variety of PA websites have been found, varying from a single page with a hopeful message of`under construction' to extremely complex web portals. The latter may offer daily-updated information on very many topics, ranging from local government activities, to tourist information, to very different economic, social, and cultural issues. In some ways many of these sites are very similar to private web portals. The services offered are varied as well, and may be related to online administrative procedures, health care, leisure, and so forth. It is interesting to note that in Italy this kind of portal may be found both at the regional and the local level, and be similar in structure. The information content suggests that the users may not belong to the same territory as the PA: for example, when exploring Italian PA websites some portals with English versions were found. Many regional and local authorities had begun to use GI within their websites in order to supply GI-based online services to citizens. Some of these have reached a high level of development and offer a wide variety of services. Nevertheless, there is still a lack of reliable tools for public involvement in planning and spatial decisionmaking.
The Italian planning system
The Italian urban and regional planning system has traditionally been characterised by a hierarchical top-down approach. It reflects the three administrative levels into which the country is divided: the (20) regions, the (103) provinces, and the (8101) municipalities (ISTAT, 2001) .
At the top level, the regions are responsible for issuing and maintaining regional and town planning laws within their boundaries, according to the acts relating to government decentralisation and local authority enhancement. This change toward local autonomy relies on a vision of subsidiarity based on the acknowledgement of a system of local resources and cultural and natural heritage. Moreover, together with their regional planning strategies and policy development, they are also responsible for landscape planning. At the local level the municipalities are responsible for land-use planning according to the local development model, even though they may be subject to legitimacy controls set by higher levels. The provinces play an intermediate role which has become substantially more significant recently since the Act of Local Autonomies (Law 142/90) by which they were invested with a responsibility for wide area environmental planning and structural development. This basic scheme is complicated by the action of sector plans and development policies which often exist beside or beyond the general planning system because of a structural lack of subsidiarity among PA and with other sectors.
The broad debate on the critique of the Italian planning system which has developed during the last few decades has led to several proposals for reform which have never been adopted. Nevertheless, government decentralisation allowed experimentation with the awaited reform through the issues presented in several regional planning acts, which may be considered`laboratories' of national planning law reform. Many suggestions have emerged from this lively debate, which more and more often addresses objectives such as subsidiarity, consensus building, and participation, with the will to reverse the traditional so-called cascade system (which, thanks to its very hierarchical nature, undermines plan effectiveness stemming from out-of-the-scheme project development) and to give more space to bottom-up process development.
Within this framework, from a situation where the only citizen involvement was the right to present nonmandatory ex post amendments on Master Plan adoption, new forms of participation have been experimented with. In particular, at the local level the proposal of new forms of planning has been oriented to fostering dialogue not only among elected representatives and stakeholders, but also towards participatory forums involving those affected by the planning outcomes (Gabellini, 2001) .
In general, if we look at Arnstein's (1969) participation ladder Italy cannot climb higher than the lower rungs. As Carver (2001) pointed out, public access to information is fundamental in participatory processes and``in contrast to more traditional or non-digital methods, new forms of participation based around ICT are beginning to evolve''. Indeed ICT may support variable forms of participation, ranging from the public's right to know to public participation in final decisionmaking. These forms have been described with a ladder metaphor revised to incorporate e-participation (Carver, 2001 ; after Smyth, 2001 ). According to this last interpretation, e-participation develops from one-way to two-way communication flow, online services delivery to online forum, and opinion survey implementation towards online decisionsupport systems. However, one might argue that in order for citizens to be interested in participating they first have to be informed. The ladder could thus be extended at the bottom with a few more rungs. These rungs may involve the public right to know, informing the public, and the public right to object (Kingston, 1998; after Weidemann and Femers, 1993) . The Italian situation which emerges from a comprehensive survey of the PA websites dealing with GI with reference to planning shows that most Italian examples are on the lower rungs of the participation ladder.
Survey on the diffusion of GI/GIT within PA websites
The basis for this study is a survey undertaken by the authors in the year 2001 with the aim of assessing consistency and spatial distribution within the country of web-based GIS applications developed by PA in Italy (Campagna and Deplano, 2002) . During extensive fieldwork around 100 PA websites were analysed. In general, first results suggested that these sites were built as portals in which some sections may have GI content and may use GIT. These can be called`PA GI websites' (PAGIwebs). A PAGIweb may be just a frame in a portal or may be a real independent website with its own homepage. Some are embedded within a plethora of textual and multimedia nongeographic information; in other cases they reside within a website but are in a special dedicated subsection. Sometimes PAGIwebs may also be reached by a link from an external website (it ought to be noted that only websites managed by PA were analysed, sheering links to other sites). In many cases where a special GI part of a website was found, the homepage flaunted a sort of awareness and display in using GI in a real spatial data portal (see Emilia Romagna Region PAGIweb at http://www.regione.emilia-romagna.it/ carto/reper/default.htm). In this respect it should be noted that``since the 1970s, the Regions have played a major role in producing topographic maps, but the lack of clear division of responsibilities between them and the Military National Geographic Institute (IGMI) has resulted in fragmentation delay and different standards'' (Craglia et al, 2000, page 17) ; the noticeable differences which still occur are in general reflected in the online GI provision, suggesting that up to now the digital media have not changed this situation.
In this survey websites from 20 regions, 31 provinces, and 40 municipalities with 9, 9, and 32, respectively, basic or full-featured online GIS applications were analysed (Campagna and Deplano, 2000) . The spatial distribution of GI-based web applications at the regional level showed a major concentration in the central part of the country, a lesser concentration in the north, and only one case in the south (figure 3), confirming the Italian digital cities general spatial distribution patterns as presented in the RURĈ ENSIS^Formez annual report (2001) . Although examples were analysed in order to identify success factors, initially qualitative results were sought. Given the large number of examples studied it was difficult to analyse each of them deeply: thus, the demand for a more systematic analytical methodology arose.
The GI content/GIT matrix An interesting taxonomy, aiming at defining the level of service of a WPPS, which would depend on site contents, interfaces, and functionality, was proposed by Peng (2001) . The taxonomy is proposed in the form of a bidimensional matrix whose variables are the website functionality level (x axis) and the content (y axis). Having been developed bearing in mind a model of WPPS, which are likely to support planning processes positioned on the upper rungs of a participation ladder, the taxonomy proposed by Peng was not suitable for use in the classification of real case studies ö which are actually more likely to be placed on the lower rungs of the ladder. In fact, the survey of the Italian national situation shows that in most cases GI/GIT-related websites are devoted to the supply of information or services, rather than to supporting real participatory, or even ordinary, planning processes.
For this study, therefore, the taxonomy was adapted in the form of a content/technology matrix (CTM), similar in structure to that proposed by Peng, but with some substantial differences in use and axis definition (figure 4, see over). The CTM was then used to classify the samples. Each website sample was evaluated in terms of its GI content and technology, or GEO tools used to manage GI, and accordingly recorded as a single occurrence in the appropriate cells of the matrix. Each CTM cell therefore registers the total number of websites of the typology indicated by the respective column and row definitions. Each row represents a type of GI content. The information provided ranges from general information through general planning-related information, to data, planning, and decisionmaking process focused information.
In the first row, the content type C1 concerns general information about the city or the territory, such as city maps, the location of main services or places of interest, and tourist or leisure information. This information could be related to cultural heritage and natural environments with maps describing special locations, sensitive areas, trails, and footpaths. In the second row, type of content C2, deals with planning and the progress of plan development: a copy of planning documents in the form of cartography or text, and plan regulations implemented in web-GIS format can be found. The technology used may vary from very low to high, and the progress of plan development may be at early or final stages. In the third row, PAGIwebs deliver downloadable data to the user: usually, interactive maps are given for spatial data browsing and the user can download data in common CAD or GIS formats. Sometimes data can be obtained for free; elsewhere browsing or download is limited or restricted. It should be noted that it is possible often to browse spatial data archives online but the data are delivered to the user through front-office procedures. In such cases GI is used to support a service rather than to deliver data, so the PAGIweb contents are classified as C1 or C2 according to the presence of information about plans. This distinction could be confusing, but it is important to remember that online data delivery is an immediate virtual interaction which allows (skilled) users to download and analyse data freely on their own, and supplies a higher level of information. The last row, C4, deals with the highest level of information. In this row bidirectional flows of information are found. This means that users may also supply information. Citizens' opinions, data, and other information may be uploaded and citizens can access information relevant to a decisionmaking process they are involved in. These classes of content definition are very general and have been chosen to embrace all the possible processes a PSS could assist. It should be noted that a bias towards lower rungs of a public participation ladder might be perceived. The matrix Figure 4 . CTMöcontent/technology matrix for the use of GI/GIT within PA websites analysis.
was built trying to avoid any influence from the first results of the Italian case survey. In general, a different sociopolitical context, with higher levels of public participation, may demand refining of the scale, but it is our belief that this matrix may be applicable to other EU countries. The classification of the columns is based on the technology level of the PAGIweb and the embedded applications. The first column, TI, deals with basic digital tools for GI management. Text, static raster maps, or multimedia are embedded in html pages. GI is accessible as it is and the only possibility of interaction is left to the hypertext. On the other hand, texts, maps, multimedia, or other data or information supplied by citizens may be uploaded, achieving bidirectional information flows, thus empowering citizens to take an active part in a process. The second column, T2, refers to mid to low technology GEO tools, such as hypermaps or interactive maps with basic zoom and pan functions. These maps offer elementary navigation possibilities and the users have a chance to access other information by clicking on the maps. At the third technology level, T3, interactive and dynamic applications can be found: there may be dynamic maps, animations, interactive multimedia, 3D scenes, or VRML landscapes. Sometimes these PAGIwebs have very attractive designs. The shift from general webdesign tools to GEO tools occurs in this class. In the fourth column, T4, basic web GIS are found. PAGIwebs have embedded applications developed with a client^server architecture. Spatial and thematic query, and other GIS functions can be found here. The user can browse, retrieve, and analyse data on the client side; the server supplies data or portable applications on demand. In the last column, T5, sophisticated GIS functions are available in an interactive PSS, as mentioned earlier. In this case advanced GEO tools are available in an integrated information environment and the users can retrieve, analyse, and edit data as well as supply data of their own.
With reference to the planning activity of a PA, there is a growth in the relevance of GI to planning processes as one goes from C1 to C4, even though between C2 and C3 the hierarchy may not be respected. The same observation does not necessarily hold for the column classes of technology. In fact, planning processes adhering to different planning paradigms, with different actors and different degrees of strategic or action orientation, may be better supported with different technologies. The fact that information is only powerful when it is effectively comprehended by those who would use it (Shiffer, 1995) suggests that care has to be taken in order to find the best interface to communicate with users who have different levels of training in using IT tools, and therefore very simple GEO tools or even static maps may be most effective in the support of planning tasks. To this end, a usability test should be conducted in order to reveal how different typologies of users react to different types of GI and GIT.
The level of participation may not be strictly dependent on the technology used to support the implementation of the planning process. Rather, the content and the information flows are more important to participation. Thus in the matrix a deeper level of participation may be found going from the upper to the lower levels. Nevertheless, the lower right-hand cell, C4T5, represents the more general platform on which a planning process may be supported. The lower left-hand and the upper right-hand cells represent two extreme solutions: the C4T1 applications, relying mainly on the communication feature of the network, may support a high level of participation (voting, monitoring, and so forth with simple tools), whereas in C1T5 integrated information environments, as defined earlier in this paragraph, may support general services based on spatial location/dimension not necessarily related to planning (tourism, education on natural issues, traffic, and so forth).
The application of the CTM to the Italian case reveals some interesting results.
The CTM application to the Italian case
The CTM was applied to the Italian PAGIweb framework. We carried out the first survey on PAGI-webs in 2001 and was aimed at finding the complete set of PAGIwebs available at the time. Almost one hundred were found. This set was considered exhaustive after a three-step search (Campagna and Deplano, 2002) . However, it was thought that the application of the CTM might require some changes to the first set. Hence, the set was updated in May 2002 and was recalibrated according to geographic criteria, rather than comprehensiveness. The new set includes the websites of all of the 20 regions, 43 provinces, and 60 municipalitiesöa total of 123 samples. This also includes all the provinces to which the main cities belong, all those with towns with a population greater than 150 000 inhabitants, and a second set for towns with a population greater than 500 000. Moreover, all the main regional municipalities and those with a population greater than 100 000 were included in the new set.
A geographic reference to the set was considered more appropriate for CTM comparison among different countries. There were two differences between the comprehensive set and the CTM set that led to the choice of the second one: first, in the change to the new set only a few cases were excluded (which related to minor towns with mostly very similar PAGIwebs, these were less interesting having all been developed by the same private company). Moreover, the second set was wider than the first one, giving an increase in samples with no PAGIweb or with PAGIwebs with CITI types of CTM. These changes were considered appropriate in moving from a set constructed for comprehensive to a set aiming at being representative of a national situation.
The results are shown in table 1. First, as one would expect looking at the Italian planning system, row C4 and column T5 are empty. Over 123 websites had no PPSS. Generic web tools were used to present GI that related to numerous kinds of topics (C1T1), involving up to 28% of the PAGIwebs found. Row C2 is quite well populated, possibly because of the influence of the local level of PA, was found when the CMT was applied to the municipal level PAGIwebs only. On the other hand, it was the application of the CTM to the region subset that caused the peak of cell C3T4.
Further insight into the Italian situation may be obtained by analysing the matrix in the light of the survey results. Other questions might arise from examination of the CTM. However, such discussion is beyond our objectives in this paragraph. In the next section, the spatialisation of the CTM is presented in order to make the CTM comparison easier.
The CTM spatialisation
Although the analysis of one CTM may be straightforward, a comparative study of several matrices at the same time may lead to confusion. The sample is located on a flat plane whose coordinates are GI content and GIT. It is possible to represent ' (2000, page 67) . She argues that``the user's understanding of spatialisation is based on envisioning and comprehending spatial properties'' (page 68) such as location, distance directions, and also density, as a combination of location with magnitude. The representation of CTM cell density is shown in figure 5 . This spatialised representation is intuitive and facilitates comparison. The density represents the`magnitude' of PAGIweb occurrence of each type.
The density is calculated in a GIS environment by the application of an interpolation algorithm over the matrix cells. This kind of spatialised representation makes it easy to understand patterns, such as the usual content type at a certain administrative level (C2 row at municipal level) or the development of high-technology geoapplications at another level (T4 column at regional level). The first of these demonstrates the power of local authorities in land-use planning, whereas in the second case results could be explained by regional authorities giving more resources to GIS-application development. Moreover, the regions' role as large-scale data producers is shown by the isolation of cell C3T3 determining the particular kind of application of data provider.
In general, at each and every level, the presentation of GI is more related to other domains than to planning, such as general local information, tourism, transport, and many others. Most of the applications fall in the top-left (C1T1) cell, meaning that PAs provide GI mainly for general information purposes, with basic web technologies. At the regional level, three islands are present, suggesting the occurrence of three distinct application typologies. In fact, well-defined communication domains are shown between PA and citizens, and they seem already to have found the right technology support.
At the provincial level, although dominance is found in the C1T1 cell, as for the other administrative levels, there is also a light dispersion towards several directions of application development. This may be interpreted as a potential for the development of new forms of service or process support. The local level is characterised by a major vitality. A crowded distribution landscape shows rich opportunities for application implementation. The fuzziness in the distribution zones and the fading homogeneity suggest an underlining trend towards an integration of technologies in order to deal with information-rich environments for the delivery to public services and dialogue with citizens. This trend should be analysed more deeply as it may lead to the ideal multiuser participative environment. The technology is ready, and the analysis of how it is used in this particular framework with its rich variety of examples may offer interesting suggestions, for PAGIweb development and more effective participatory-process support.
Conclusions
In this paper we provide insights into the way PAs manage GI on their websites in Italy. The method proposed for the evaluation consists of four steps, according to which after the analyses of the diffusion of digital cities and of the local planning system for a given domain, a comprehensive set of cases is evaluated by means of the GI-content/GIT matrix. The Italian case study is presented, offering an insight of the current situation at the national, the regional, and the local levels in Italy. The method is proposed as the first step in PAGIweb-distribution analysis and as an aid in selecting cases for further investigation. In fact, as has been shown, for a given geographic domain with its institutional and sociocultural context, the distribution of the PAGIwebs in the GI/GIT space identifies peculiar typologies, the study of which may be useful for further investigation at a bigger scale, such as, for example, the design of usability tests.
In general, the application of the CTM to the PA websites at a national level offers an insight into the use of GI by public administration, which may be useful for further development of WPSS design and implementation. With reference to urban planning and management in PA, the interpretation of the GI-content/GIT matrix with regard to local socioeconomic and cultural conditions and planning-system analysis may help to explain how and why a particular PAGIweb has been developed and used, and how it may be improved. Because the high number of cases may lead to extensive analysis efforts, rapid analysis framework may help to obtain a knowledge base on which further research studies may be developed.
The framework has been developed to be general enough to be applied to different countries in order to obtain an evaluation at a broader territorial level. This could be done, for instance, in the European Community, through country-to-country comparison. To this end, the matrix spatialisation offers an intuitive tool for manyto-many comparisons, which may provide many advantages. First, a database of the diffusion of PAGIwebs, along with their characteristics across Europe, would represent a valuable archive per se, showing which countries are more advanced in this field. Second, the analysis of how and why in different national domains, with different ICTdiffusion patterns and different planning systems, PAs adopt technology to support communication with citizens and the planning process might offer interesting elements to our understanding of the relationships between ICT and the social processes, and provide useful suggestions for further development in PAGIweb design and implementation. Moreover, the application of the CTM to the same geographic context at different times may offer a view of the evolution in PAGIweb development; a comparison of these with other institutional and sociocultural conditions may show some linkages.
Although the application of the method to the Italian case study gave interesting results, further development may lead to improvementsöparticularly when applied to a broader framework such as the European Community. The description of the digital cities and of the planning systems could be supported by selected indicators. Moreover, it would be useful to find a way of embedding the planning-system description as a third dimension in the matrix.
To conclude, it should be underlined that although technology exists for the development of sophisticated planning-support systems, planners are still reluctant to take full advantage of it. The reasons are manifold and generally related to organisational, institutional, and sociocultural issues. In any event, a look at a PAGIweb map may help practitioners to understand better where they are and where they could or should go.
